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(54) QUADRATURE MODULATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To allow an orthogonal 
modulator to cope with dispersion in components and a 
change over aging and to ensure high modulation 
accuracy by detecting an error caused in an analog 
circuit and adding a signal having an inverse 
characteristics to that of the error to the data before 
D/A conversion so as to relax circuit design 
requirements. 

SOLUTION: A digital quadrature demodulator 12 
converts a received signal into a base band signal 
consisting of an I component (D and a Q component (QO 
and gives the converted signal to an error 
detection/compensation circuit 1. The error 
detection/compensation circuit 1 compensates a 
modulation error by using original signals I, Q and 
feedback signals l\ Q\ that is, the error 
detection/compensation circuit 1 detects a DO offset 
and a phase error, and conducts processing to obtain an 
in-phase component (D and a quadrature component 
(Q') resulting from adding a signal having an inverse characteristics to that of the errors to the 
in-phase component (I) and a quadrature component (Q). Thus, the in-phase component (D and 
the quadrature component (QO to which the signal with the inverse characteristics is added are 
D/A- converted and subject to quadrature modulation so as to cancel a DC offset component 
of a D/A converter and a phase error component of an LO signal. As a result, only a signal 
component remains in a modulation wave. 
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[ 0 0 0 3 ] 0 3 «T:hp ^i^^o^^m^omm 

^mt-^^^vmx^h. 51-1. 51-2tiA;^iS^. 52« 
U:tl«Si^. 17-X 17-2{iD/A^S. 18-1. l8-2«r:^ 
P^^LPF (LOW Pass Filter) , 19-X l9-2«D//^»SD 
C:^:7-fe7 hC[)f^^@Bg. 20-1. 20-2«5+1^I5IK. 21 

24(J^ffi'C^^o A:tljffi^51>ltJD/A^» 
Sl7-lCCg^i^L.. D/A^Sl7-K3:rtP^LPF18-l^/h 

10 Lr^Slig8i9-i(cg^-r^. I^il(c. A;^«5^5i-2« 

D/A^j^l7-2CCgj^ 0 . D//^»^17-2ttT t P ^^LPFl 

8-2^/^L/r^^(§Kl^2Cc}^■r ^isssi^i^ 

ffi20-2(Cg^'r ^. ^ lPl3S20-li 5 =^1f(l§S20-2C:) 

Hi:^»-€-n-enTtPi/jjfl^2iccs^L/. rt^m 

&S21«ttJ:tfSS-?52«:«SI'r^o J^g24(i, LO(P- 

;^7;i/) (i#co(4*a^Ml^*@^22<h90' {ifflt-:7a?23i 

CCS«-r-S. atlSlll»*@lB22«5:!^-9-@K20-liCS 
^b. 90* fitBt^7^23«5+lMI»20-2«:S^iglT^o 
20 [0004] la 3(C*5l^T. ^^&(OWi\m^ (OTv 

lfiE»i«5-r2>) «D/»a!»Si7-iK:A;^b. r:^P^m 

^t^Lmk^tix^ti^inh. mmcmi^i^ (ot. q 

fiS^ittiT-S) «D//^jSiSi7-2«:A;t^L/. r:^P^m 

#K:S!}ft5nrffi:^$fis. D/>«3ftgi7-isafD/Ag!ft 

gi7-2<^)Hi:t;{c«7' ^ v?^?;!/^^^^^^!^^^^:^^^^ n^/c 
-eti-en. r:^Pi^LPFi8-i:Rc;7:^p^LPFi8~2Cc 

J:f3m#fiS»/cW^a«3-tf'S. 7:^Pt5^LPFi8- 
i^iiffl b /cm^fi^^«. DC:t -fe h K^iiI.Ki9-iCc 
A^U. D/;i^tfeSi7-i([DHl;^;<Daife^^^*l^£'r 
30 3!/c01$(C, yctc. T:fP^<LPFi«-2«:aSL//c<i 

»Si7-2<Dai;fc>©(Sffi^llfiE^«r^4T&. oc^ -fe ^ 

h^^*$ti/cKS^<fcQPS^tt, ^ii'en5=^iMpii^2o 
-i<L2o-2tcA:tFL. -ecDffi:fj;5SiE-n-enr:^p^J]n»s 
2itcA:*? LttiS^ c <b«: J: -9raiS»^#*^fte)ti 
^. r:^pylIDSS2l^^E)C[^P«S^ttffi*a^52^r 
/M/-Cffl:^$tl-5>. 5^^1fli820-l«!:2O.2<!:r<$fflT5 

40 ^*|gIIS22*/M/r 5+1f@SS20-i(Cill5ni^c<>(D<t. 
S/C90* fiffli^7d7 23(Cil^6n90' ^ffl^ tX ^ =1=1^018 

20-2{c3i6tx/ct><O'r*s« ccr. fltti^^l»*@B 

22;{>^ 5 =^1^lplK20-i(cg| ^n/cft^i ^ ^■tMil!820-2 
CC3^6n/c^-^<!:©fi[4BM3&5iEll(C90' tC^cSJc^tClS 

mmm^^m&i22\t. 9o- ffiws^^^' 

23f|iJCcSiK$tirfeJ:C^. 

[0005] &.m^fc^ ^rj:7ta y>7 SioaiSSiC 

50 ifi'mtui>fc^. m.tt^^^m^t^ri^^m^& 



10 00 6] 04«, ^^i^^)m^^mMm<Dmm^ 

tij;^5g^. 25-1. 25-2«r-<i^^;Um#^, 26-mi(m 
^(00^^ (QOS<dir) . 26-2«L0(i^<Z>iE?S« (SINO) 

,J . 28{ir^>'^;i/^jngS. 29l3:D/>^ftg, 30«7 
tn^BPF (Band Pass Filter) . AQ/dtT' ^ zy^ 

(COSO),,) iiESifi (SINcOif) 26-X 26-2-efl|^$n 10 

S25-ltC«ttU. f^^2^^;u*#S25-iiif^^i^4?;H3D 

gtS28tc«i^^-£, mm^c^ A:^ia^5i-2«"f 

mSg25-2CCgjKO. 7'-<^^^?;V^SLS25-2fe^/c'f ^ 
i>5?;Htt]SS28k:S3RT^». T'lV^)mS^m28\tO/A 

m^m^imb. Dm^s2s\mt}m'52Kmmt 

K^^O^mtL (C0SO),r) 27ifi7Jjt^o l^»iC. 

A V'^}\^mn^2^2t^mfm%^t or. lo^^ojek 

i6 (SINcOjr) 27ifiKtith. 20 

tcA:^TS, T^y5';bSgg25-ii25-2ru. A*o 

fclliiS»<!:(JiS».!:CC, •etl-etlKA^I-^^^feSHp-i^. LO 

fi-^C>^?^a^ (COScOir) 26-li LO(i-^<^iE?£i$ (SINO) 

,J 26-2€^gLrr^>?^;l'»I®S28Cc3S6. r^s? 
3?;uiiii»S28tiA;^L/c2 -5a)m-^*JDlf Lro/Agaft 
^29(cii^„ D//J^S29(JA;trl//cM-^^r:^Dyfii 
{c3!ftl^"cr:^Di^BPF3occill^, r:^^i^BPF3ottA:^ 

[0 00 8] B4ra&^/c<fc^tC, -r^i^^iU^aililES 
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A;^j«^7i-ii3:;^>f ^^0115310 A:^All!li««t 
A:^^§S^7i-.2Ci;^ -i y ^J^^yKDXMmtmmt 
-2). J^>r y ^@K3icoai;dcffiiKix>f ^ ^330A;bAiJi 
?5F#SSKlHlffi32tC«]KT^. 1^#SSk©K32W;^ ^yf- 

33(DA:^iBffliJccg)K0, ->/^33<^ai;^cflto^-.^^IiI 
iS34«:SiBS-r'5>. 7 V ^llB34«Hl;^33rei^73^/rUX^ 

(0 0 1 0 ] {aSC^lfcl^r. •v^Ii!?S31<!:^:/^lPl 

[»34«if>'7*»j>ii^iiiS»Fsr«)ffL/. y^lsIS33 so 
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PUS. 51-1, 5i-2«A:^ffl^. 52«ttl:^«^r*^o A 

;^;^^5i-i<h si-2{t^ti^timM^m • ffl«IslKitcg 

^L. -^^«^ttJ-a«lPlg8ltiD/A^feS2-l<f:2.2iCSf«^ 

T-So D/A^S2-iiirtai^LPF3-iCcg«io. T:^n 

T:^D1yLPF3-2«5^1^I5I»4-2*/^LTr:^^y 

^:frbXT-4i>^)^m^mm^i2(>cm^t6. f^i^^t 
)imimmmi2\mmmim t m^m^m^t ^-en 

[ 0 0 2 2 ] S 1 Ccfci^r . ^I^JS^cOKS^ (I) ti. IS 
^*^ai-M®@ai^/rLrD/;^^»g2-itcA:tio. r 
tnym-^tc^^$nTffi;^^n^), piskiq^^ (q) 

fe^/c. ^M^ai • limiElSgl^/rbTD/A^J^S2-2K: 
^2-iRO'D/A^^^2-2CDa3;^tC«'f ^ i^^;KD»nI 

ti. rtP^LPF3-^Ra^r:^pyLPF3-2(cJ:0M-^^^ 
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^sne. 5=^l^(plK7*^^A;^f 5Lofi-^<DSiglS 
5 t-?f0K7i ^ +tMeIK7JcA;^-r^ 2 

tiFs/4'C*'5>. ^or. ^+ifli3S7^i^A:^T^LO(B 

SiKSWcOiF. 5+1^@K6JCA:^J'r^LQaiffilS« (a> 

0),r — (cO,r-F5/4) =Fs /4 
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^{t. rtu^^p^iot^mhti^. rtn^'BPFiotcA:^ 
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i3-2ccfciir. lm(DM1^^xhms&^m{E^<Dm 
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^zmmmmmc x-ox m^m. l xntc i t 

vf^:^h-iy3ymmti>ct(icx^x. mm^mi& 

7'^iy^)vmmmm^c^i.>x. 

\bLxmMit[yfc^^mmmcm^^ct(iCj:':^x. 
mmmmmwm^^mti bxmimmmomr^m^!^. 
^mt^^x. mB&^m^(^cmi> I &^tQf&^ 

^i^bxm.it^r&mcm^. mtmmmmmcxr>xm 

^^iS,LXmfc I f&^tQ^^(Omm{m^^ti^tir' 

lesie/sifflisutcfijiL/. ^n/fmmc}6i.>x. ^ 

r ass /Sil^spccijo A ^ c i cc J: T . KSI^/SJISJ 

[iS*3i 3 } H*^. 1 * /cli 2 w:iBi£o^ffi«:&5^tc 
ijl^r. BJiaot3^8IS©:i-7-fe ^. ^K:S•:^<ah^^1' 
[ nm^. 4 ] is*^ 1 1 tc\t 2 i^im<Dmmfii'm.^c 

k:*r^^>^fi^g9i6©A:^|5iffi©R s s I lti;ti^fflt^ ^ so 
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( m^m 5 ] st^s 1 1 fcu 2 cc5B»©s?sfi:^ic 

Mffl«:^Scc43C^r, 6JiBa^^lllScD:t:7-fet; hccS 
-:y<an^i'';7*tfeai-r^iiiK6cafgs*fflji. 

h«:S-:5<?Sn=l^+'j7<b^Pi^»i*^-&fflCc 

^lf«:&Scc*5or. «ifiBi^^siss©:f7-fe!y hccs 
HuiBil3^^S9S^c*f'r ^ A:^ff #ic<i: ^ximm bx^ 

Wir^^mnjm^^x-yx'n^tthf^. ikmmmf)^ty 
Y^i' 'j7mow^(,cw-z>xm'Xm^ti>^^fiSi 

[it*^ 1 0 ] m^m 1 A>e> 3 ^rout'n^^KiiBK 
(Dmmf^:^^(ciii>x. iig^a^i. ^8a•'<--;^>^^•> F 

fs-^i LTmaR^ A;'? t/ct ^ CDm:fjM©S!^tfflJi© 

my-^y hn&tmum^m^oty^y hticmn 
<^i'V7mt}^cxr>xmt^tyizv hmtif>hty 

[n^m 1 1 ] n^^m 1 3 ircDti-rn^^frcfBK 
<ommm^^(ci6i^>x. sgt^e*^. ^i^-^-:^^of 

fi# i UT^ttR^ A;'? t /c i ^ (Dm;^SA i j^j: ^ft S 

xmt^ty^yhmttf^f^. mms.^m^(Dyfy^-j 
h<D\mtQmtmmt^m0i:ntj:^x. fijia 

[iS*5 1 2 ] ft*3B9 K:iBiSOllffl«:^Kcc4QC^ 
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- ^tmnmi^^^oty -fe ^ h «:S-:5< + i- y rm:^) 
u:x-yx%i^^dty^yVti)^h. ^m&Lvm<o^y 

umyimt^ct^L^-:>x. 'Mmummommh^ 

ip^msims.^(o^y^*jy^^^^tti,kc^ 
^mmomktii^^c^^^xm&mmi^^fct 

:7Hr^ hccj£cr«riaiI5S^iiiSA:*):te<tofit3i«rfi^ 
[ft*Ji 1 4 ] IS*Ji 1 3 (cgaKcDilffifi7?S;tc*jt> 

tfS^iB 1 5 ] ii^ii 1 3 (^tm<Dmm&Js^('Ciii.^ 
X. wium^m^i sommm^m^o* -seo- 

m^-(t-\'^m^Lxtj:i>i)\ tfc^mmm^m i4 
mmmmm xmjSi.^tixi.^^ct^'&Witt^mm 

r . mMm^m^ 1 8 cosaiiaiiiis^ o • - 3 e o • 50 
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X. mtm^&t^tmitm&stitK mmmmik 

l^^lg o r $i w ^ n ^ ^ 1 © P L L i n 2 <D P L 

3^i|gl 8<D^»ai««:0- -3 6 0- »taT^# 

m^m<DPLLtm2(DPLLt(>C^l^X^^ 

t^&mmm&mm&^muhiii>ct^j:-^xwM^ 

1 8 } 11*31 1 3 (^ctmomm^ij^^c^^^ 
X. m<owBmi&mc^':>xmm$ti^m^<oPLL 

m^y^yhmnmc. ^mmmmi^mm^ 
j:u^m.^m^<mmmm^tbXs tssw:. nkomm 

[m^m 1 9 ] m^m 1 3 tcieis©^ffim*s;tc4si^ 

Sjfii. fflf«B<Drt8B<DPLL*^6©»WJfi3ia[<!:^ 

m^m 2 0 3 n^m 1 3 tcisiso^fflfi^^Kijc^ 

motni^s mnEty'^yhf^m'^<mm]Em^<Dm 

m>mmf^ij^tfc{tmmmMmmi(tc^^^x. mm 
m>r^xitfc\t-^(o^VrCt^. ty'^vY<Dm% 

(it^ii 2 3 ] §9*^2 2 {ciets<D^ffl{R:^cc*5i^ 
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[ if 2 4 ] 11*31 2 2 $ 2 3 dcUI&ommS, 

[mMmmmm] lo 

[000 1 1 
[0 00 2 ] 

[ 0 0 0 3 ] CC7)J: ^ irj:ji^(D^fflffiJ^J15<!: L 
I NC (Lnear Amplification By Gorabination Of C-C] 
ass Amplification ) . ^ - * 9- K:SS;. 7t 

[0 0 0 4] \ytf>l,Uti^h. cn6CDM?i«7?^H. - 

mox^.^mbx\.^fc. 

[0 0 0 5] cnK:>(tbr. fi^. L s i tJ^ficDii^tc 
cfc-:>r. fi^^a-r^^n-fe-;.-*^ (DSP) <D^mmi^^ 

xmm9t^-n^i^nm^n^f^r>x^tc. fAi>^}\^ 
immm^wcn^t\^x\t. \i^v'}y'k^it-7.Y 

* Michael Fsulkner & Mats Johanson; "Adaptive Linea 
risation Using Predistortion- Experimental Result 
S",IEEE TKANSACnONS ON VEHICULAR TECHN0L0C?i',Va.4 
3.N0.2,MWr 1994 

[0 00 6] L/*5L/3^,c*56. rL(r>^^Uf A'J>^y\^^m 50 
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[000 7 ] 

m^(mm^T4'i?^)\^^mjXimt^tbhvc. x 

m-m^tmrjmtx\t. ^<ofmmti^mfji-yxm\ 
[0 00 8] HS:«:fieffi$nri>^T:^P^s;o 
h • ^)i(Dmmm^mxmm^tix\.^hox. m^o 

r:tu^ (D/A) ^»fi^ffifflTeit&«*iSCD:*":7 

[0 00 9] comm^^^t^imtbx^t. 
^&tm,imm^^. D/Ammxm&ti>ct 

[0 0 1 0] jyt. ibfWi6S^Offil^D//A^gS^^ 

[0011]$ 6{c. -<-:^.j^y i^m^^&^mw^mv 
$n-cc>^?&^. c(oi7^x{t. t^x<om^^rs'7h') 

[0012] coj:^ rr^j^m^momm^m 
ifkU^'>tt^i>oxi>'oX. m^msoty-^zyY 



[00 13] 

[ 0 0 1 4 ] (1) mn/mrndx^ i a^o^eo i &^tQ^ 
t a ^m-^&c^ft 0 . -€-n-eniSips^ i 6 . i 7 ^/m^ 

i3cc^§jiu. iSg:/$UWaJi sector, ')§S^-x 

^mm bmym^^mtfbmmsi e. 1 7©«i 
ficmwr^o 30 

[ 0 0 1 5 ] (2) iH^/WW 1 3 AfJ^hO I fi£5>c!: Q 

m^mm^Lxms^mssb^cm^. mmmmm 
ttc^r^xmim^Lxmcim^tomommm^^ 
^ti^tir' A V^Mt^^c^^ b xntc^m^- :^ 

Y{tn^mn/mm^ 1 3 A^cjitjiu. ?i»/*iiisisp 1 

h - a ^Saa-r ^ C i Cc J: -p r . 3^ft^lHiS©»3&^ 

jw»«KBcc*ji>r , mn/MMU 1 3 A ^m^sas y 

<t^cc^^ bT?aS/»Jta)§B 1 3 A tcm ^ C i tc J: o 

[ 0 0 1 6 ] (3) (1) */c«(2) (D^^tC. it3i^iJi«| 50 
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1 soty^y V <min^^')r^^Mt^M^ 
i[3J«li^S3 5tC*tT^iMm^lSifi©A;^li88<i:ft 

[0017] (4) (1) $/t«(2) ©li^tc, ms.^mm 

[0018] C5)-(l) */c»C2) ©iS^tc: 

[0019] (6) (1) 35p6(3) tVOl^ttlti^Om^ 

CC. ilJS^Pi^l 8<0;f7-fe-^ hCCS^< Sin+i'yT 

[ 0 0 2 0 ] (7) (1) (3) ^'C(Dli-rtl*>©iS^ 

(c, ass^psi 8<o:f:7H2-^ hccs-:J<an^t vr 
t6A^m^(^^'^XTmmLxmifm=^m^r^m 

[0 02 1 ] (8) (1) 3!p^(4) *-C(3[)ti"rtl3!P(Dti^ 

(c. s,it^m^i s commit^ h^^m 9 (oxmit 

XOl^^tiif^O^iP^mStm^SOty-^y h&cS-:J< 

[ 0 0 2 2 ] (9) (1) (8) txoi^-rtify^cDm^ 

[002 3] (10) (1) ^>6(3) ^rcOC^-rtlJ^POti^ 

tmimiS 1 8 © 1 7 -fe 7 h (cs-^ < + 1- »; 7«;^(c 
Qi^^t^'^^^mn^mjir^x. m&im^^m^ 

[0 02 4] (11) (1) d>e)(3) tX(Di.^rtifP<Om^ 

mt^mmtmm^mji'^x. m^^m^(^m^ 

[ 0 0 2 5 ] (12) (9) (Dii^tC. JSgt^Ssi^, ^IQ-^ 



9 

-^v htiPh. ^MS^^lBO^ty-^y h(D\f&^t 10 
[ 0 0 2 6 ] (13) I JS5}<b Qfic55^x ':^^>H/fi-^3&i 

m^m^^-^^tth^c. mmmiiR^^^Lxmi^ 

m^mb(^cm^. mmmmmc^-:,xM.^^mbxw- 

f.c^igkbxmcm&^-:^^^> h'm^tmm^-:^^^^ 

YiM^t^tmbX^m-^-:^^'^:^ b'im^^Vr'-i y^ 20 

;L^ssigcc*si^r, its^ns 1 8 omm-WiW&^ o 
• -3 6 0- m^bfct^(om,^^&mb<owmi^t} 

t^mt^^xmnmimzbommn^i^K^x^^ 

e?). con^odtyz^Viphmst^^^i^oty^ 
y hmmmtcm^bxms&tmmi s<D:^y-^v 
^^x^Vtb. ^ti^tKotyiiyhiciRbxmi&tm 

(14) (13)<D^^K:. ii35[«^S3 5C30:r7 42c; hfi€r 
[0027] (15) (13)<Di8^CC. EiiSEsSiS 1 8 <0S 40 

^HJBi^ig^o" -3 6 0" msr^^e^, 

[00281 (16) (i3)C[)Ji'&(C, itS^ISS 1 8 OS 

[ 0 0 2 9 ] (17) (13)©Ji-&(C. S3Sa:SSS l 8 ilt 50 
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10 

^^SS 3 5 <!: ^^jfcoSiij^i^^iS 6 3 CC^fc o 
rSlJffll$h-2>m 1 <DP LL 2 2 <b||2©P L L 6 2 i;^)^ 

B(DSiit8ii?s^o- -3 6 0- ^tat^^g^. HI 

O P L L 2 2 <!: IS 2 CD P L L 6 2 i (C4S0 ^ -C^T ^ S 

?si«a««^«a^s fih^^ctK^^x mm- ^. • 
[ 0 0 3 0 ] (18) (i3)©Ji'&tc, ^^aoSiii^s^tc 

J:or$(JSl$n^1SSl0PLL7 l-7 3*^6^n-?tl 
^«3l»«:fiill&3n6ffi»<Dj||(ia7 4-7 6^. t 

imiRm(ommmmm.tbx. «scc. mommmop 

[0 0 3 n (19) (13)<D^^tC. gaOa^f3»S8 
0. 8 -en^nrtgP<0PLL8 2/i»6ai[S1BiS 

8 5 itfcm^^m^sd) i<,mwMmmm^ 

tthiC. y.>{ v9S4^m^X. ^^(DP LLi)^h<0 
SmStj^iS t . f i#SIM(DrtSP<D P L L ^ ©StglR2l 

[003 2] (20) (13)©J«^{C. 1 80tB 

^m^c[)^iS^i(t^,^.JUf*tc4c5t:f^)JttiScDmi®S/c^J 

[0033] (21) (1) t^hQ^^tXOi.^-rniJ^OWi^ 

Lr. ^^^ot^xiiMt-uoy^^ct^. ty-^ 
V V<omW&^7^-':^i\^tbxim,b. iifiB#tc. i^^ 

[0 0 3 4] (22) (1) *»e»(21)$"C©C>Tn:5P<Dii^ 

(c. ty^zvv^^nE.m^x%uvVK.^m.in 

[0 03 5] (23) (22)<D«^tC. :iy'^-j hSIS^S 

So 

[0 03 6] (24) (22)^/dJ(23)<Dii^0C. gBf^D 

[0037] WT. *i6q«©^ffi«:&s<Df¥m^i»i^-r 



(7) 
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[ 0 0 3 8 ] 13 1 tcijc^T, mn/m^ i *>^iittj$ 

( 0 0 3 9 ] . m\ti&^S 6 -cft^ai ^ n/c^Hig 
3tcJ:orit55^iffi5iir. ^-";</^>K<i^*iG lo 

[0040] «3i$n/c'<-;^/o mn/m 

20 

[0 04 1 ] coJr^cc. -^-x^r^Km-^^fitBiJi 
[0042]ia2{i. QPS K^ilifi^1g^¥fli±&ca 

( 0 0 4 3 ] 0 3 mw^(omk^mh<om}^m 

I»l \ 

V = e^®, 0<e<2Tr 



[ 0 0 4 4 ] c x^m^n^x^x. c<Dan+ + y r 
I . QA:^ \y-^)\^^\%mti>^ tmm^Wi^wmxm 

[0 04 5] $ f)CC*#6|l§tc4tfCiT». ^mffllJC^aWS 
f<!:^^aLbrit?IJ'r^c<!:Ccj:'or. ^S«^tf 

04 tt. ^fflflt^cc*5C^r, it3X^SiS©A:^*5«aii 
m:h^im^m±xmuch<ox3b^. m^rn^o 
u/c•^--;^>^^'> Kfi-^ccfciir«. as 

[0 047] c^^. iI?^^P(IS^fcc^T, Sli^i^iS^ 
^fflSiftofita^o* -3 6 0- oiSH-c^fk^ii^ 

[ 0 0 4 8 ] a5». fi3^*^iftStC*$t:t2>^-;^^r^ K 

Vimax. Vqnax*J<fcaf«/hffiVimin. Vqmin^ 
[»1] . 



(1) 



AVi = (V-imav+V-inrin^ ^2 ••• ( 2 ) 



AVi = (Vimax+Vinrin) /2 
AVq = (Vqmax+Vqnrin) /2 
[0050] ±Soa»*tf^<tOCitCj:or. H5frC 

[ 0 0 5 1 ] 3 e>tc, m&tm^mx \ , qk:^^^^] 



(2) 
- (3) 

mit^Cti)^X^i>. 

[ 0 0 5 2 ] 061*. ^mmtmmom^oty'^y 



ithctic^-ox. ±j*cD (1) - (3) S;iiR»icDill 50 (iR^^i-r-Sffi^r^b^o 
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[0 0 5 3 ] mef)^h. mbom-^tmmcbx. 
(1 ) - (3) Atmmomn^'iifji^ctdc^'yx. 

toy. m^oty'^y h^ftS'j-et^ct/^^^en^. 
[0 0 54 ] m.immmtm.ii^i&mcom^oty'ii y 

^Cti)^X^^/ 

10 0 5 5 ] m.i&mSi6J:z>&i^iki&m(Dty H2 V h 

m6<ox\ met^nktm^fmoi^^ $ a ^ i . om 
(,c^mm^n. sm^ov. mmcj:^xmiE^nrj: 

[0 05 6]S£oT*^W(C<fcn«, ty'^yhim& 
(0 0 5 7 ] 

7fkLfci>(ox$,->x. ms^^msoty-i^yh^im-r 

[0 0 58] 07CC4tfC>r. if?^CODECl itf^(:>m 

«; mn/wm 1 3 ccijcir, i m^t om-^cc^si 

^n-en7'-<i>^;i'T:^n^^fts (da) i 
4, 1 5^grr:^u^/-^-;^M'>Kft#{c^jS3n. 
^n-emtigg (amp) 1 6. 1 1 ^tsxim-^tiic 

[0 0 5 9] a3?^S]53Sl SCCfcl^rtt. AMP 16. 
1 TJ&i^COA^CC^TLT. -g-n-e^lftftSl 9. 20CC 

r9o- f^^{yfcm^t^fknt^ct^^-,x. mit 

•yK (HYB) 2 3^g-C«*S$n^o ^iiga;^tiliitS 
S(AMP) 2 4^1gr««$n, Slfi5+1^.(MI 
X) 2 5tCM^r. ^2(DPLLS«»t^>'fe1^^1f 

(WT. #KPLL<Ll^^) 26:^^>60^SP^^ft-^tC 

MP) 2 7^grBFf®^;/j$riii|ii$n/c<Di^, -n^^ 

ite^^ (HYB) 2 8^jgrT>7^t (ANT) 29tC 
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[006 0] 2 8 ^mx^m n/ciifHi 

(HYB) 2 0^mXKti^in. tf 
iliS (AMP) 3 IT'lfti^n/cCDI^. Sms^^tf (M 
IX) 3 2(Cfcl^r. l|2(DPLL2 6A^6cD^a^fi 

(AMP) rtei|@$n. ^^'>K^^•;^7^J^^ (EPF) 
3 4(C.^orSlSSJIl$*l/c©^. aSl«l«g3 5tCA 

[0 06 1 ) ii[3^«ijft«3 5ec4tstit:», BPF 3 43&> 

10 6(DA:^tc«br. -e-ti^n^^^3 6. 3 7tc4at> 

r. mi<DPLL2 2/)^^D(X«mt8^&<!:. cn^90 

• i^fflg3 8{CJ:oT:9 0- »ffli/fc<i^<b^^ft-rs 

T:^Di^7'^y5';V^lftg (AD) 3 9. AO^^Xf 
^l>^)im^^mk^tlX. Sj|S/®J»g|5l3CCA;^$ 

[0062] mn/mms^ 1 3 rw. ^iss nfc-^--;:^ 

[006 3] *ffeW<30^ffiflt&iCK:45l^r -^<D»ff 

hCCJrSan+i-yr^HYBS O^gTffl 

ffib. >'OF/>:;^:7^;^3? (BPF) 4 1 ^Igr^i^SJ 

mbfc(o%. it«§s (AMP) 4 2'cisiHb. «^ies 
30 (DET) AzxmiLhxmMm^^mkh. rtu^ 

T^i?^>jUSftg (AD) 4 4^)Br7^^y^Jl/M#CC 

^Lr. siitaigB (CPU) 45icA;tj'rs. 

[0064] CPU45«. CtiliCJ:^X2mi(0mm 
A) 46. 4 7^S'CT:^P^^g-^^C^urAMP 1 

6. i7^mL. ^H^tKommms^Aty^y 

b) ^m^r^ct^c^-ox. ii^^pigi 8(0 1. Q 

cDffi*5«/h(c^C'&i;^<c*r^o ^*y. PLL2 6». C 
40 PU4 5tcj:orSiJffli$ti^c<Ltci:or. ffiffl^t^ 

[ 0 0 6 5 ] C (DJ: ^ (cSim«(i) CC J: tx«. it«^ 

^mii>ctizj:->x. mm&Komsim^^my-^y 
hi^c^^Bm^smok,mmfK^m.r^ctf>sx^ 

[ 0 0 6 6 ] 081J. mmBma') oM^t^mw^f&m 
50 ^7Fb/c4>(Dr^or. mKom-^tmoiyO^mc^ 
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mmr^ I cv$>':>x. mn^i 02, 103*5^:0^5 
i^^. 1 0 5. 1 0 6 miim^^wmmti>^^> k 

(BPF) T^-S. 
[0 06 7] 1 0 7ti§fiSP^m^T^ I cr^ot. 
1 0 8 {iliifiS (AMP) -c^^o 1 0 9 «il3£t^ig|| 

mfscr^ \ cv^-^x. mmsiio, 111^^ 
^^^nrc^-s. 113, 1 1 4\t^mt}i:wfmmt 

^o-/^•x:7^;^3^ (LPF) r*^, 

11 6«¥^ffln>-r>ifr*or, jaia^^i-'; 

[0 06 8] SStCfeti-C. Sfit/fJiaiSB 1 3(J. (t-^ 
(DSP) (cj;-:>rjtsS$n. -<-:^^'^ 

AMP 16. 1 7»llift«iHS*^6^cf3. 

AJticcDAM. 1 s^&gjggor, ffe:^(7)A;^oc:foc:j^ 

DA4 6, 4 70T:^ni''^-^tCf&DT. ^ti^tKDtii 20 
[ 0 0 6 9 ] S9«. :^mMOmimmm ^n^bfcb 

mt6mm^^^m^t^i>(ox'^^. m7«.m6 
xsbr>x. PLL2 6«rSijaiut:. ^m^-^^Mmo 

X. m^^WcMiSM^mW^^o **m^^45C^T 
tt. iSS/SifflSBl 3Att. DSPCCJ:-:.^*!^^^^ 

[0 0 7 0 ] S9tC*5liT. (li^^PISl 8(D^:7-te.;; 

BPF4 l^:Sr«JISaiEL/c©-^. AMP4 2r 

i^mb. DET4 3-C«^l.rgjSfi^CC^8lU. AD 

4 4^igr7^-/y^f;ni#«:^ftoT. mn/mws^i 

3A«:A:^T^. 

[0 07 1 ] g|gt/$iJtia51 3A«. CntCjroT. 
I. QXtli^^^V^mmiyX. DA 14. 15^gr7 
:^Dyfi^tc^ftL-C. itSSP3S18(CA*»-r*Ci 

tc^or. iisi^pssi 8 35P6©«ti+i^yrojl?&«« 40 

[ 0 0 7 2 ] CCDJ: ^ tcJIS!i^«l(2) ec^ti«. Mffifll 
J:r>x. mmo&it^mmoty^v Vt,cJ:^§M^ 

m^^ucmmt^^mmt^ctifix^i^ttiii^. ty 
m^o^icj^omm^ (cpu) ^i^j^siu^co© 

[ 0 0 7 3 ] 13 1 0 mm^Q^ omm^nm^ 
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SiJtfflgpi 3A{i. Dspr'«i5£$n. -^-;^^>'> KiS?« 

^4cJ J: ^ T 5 1f O ^ W b T C i 6 (i: <!: ^ , 
[ 0 0 7 4 ] 0 1 1 *^?8CO^0SIC3) ^^^b/c 

^mrhmmmi^^imr^iioxh^. m^^cm 

(HYB) , A%\tX^-j^ (SW) 

[ 0 0 7 5 ] @ 1 1 (D^Sfe?g.«CCfct>r«. iti^^PJS 

[0076] :if[n3i4te^g 2 8 $ n/ciM(t 

JfiSSS lt?«»i$n/cO-^. S<i2=^=1f3 2tC 
:teCir. m20PLL2 6:^>^<7)ra^^m-^CCJ:-:?r 

:y\:}^7sy A>v^ (BPF) 3 4(ca:-:>r^iUgSiM$n 

/cCD^. iS3?t^'i^S3 5«:A;f?$nr. 3^mMc:foC:f ^ 

[0 07 7] il3S^PSl 80:^7 42 7 h^SifcfmCC 
BPF34©tfi:t)^HYB47r^i!SL. DET4 

3 xmLLxmm.m^^t^^L^cm^^:^ -^v^asx 
mw^x. AD^^^ArO^mxT'^V'^jvfm^^c^ 

13 At*. CtiliC^-oX. I. QA:t?l><;U^aiHb 
f-iiy^JirtO^ (DA) A, i5^m 

xmi&imsi s(^x:bti>ct^j:r>x. mimis 

[0 07 8] coj:^tcsim^(3) tcctnti. it3^^ 
SgS3 5<Dii"C. mi&^msi ^oty-^v htci:Sia 

ox:if^}\^^-m^^m^m^xmn/mmm \ 3acca 

(CPU) ^>SmtbU\.^tth^. itS^fflSl 8© 

[ 0 0 7 9 ] 0 1 2 ij. ^^m<ow^'imw ^TikLfc 

^il5lG4>0[)^[S)i:#^'C7nU. 49WRSSI (Radi 
o Signal Strength Indicator ) l±J;f3^giJ. 5 0«S 
^^iS^^r^OSfi I F I CX$>^. 

[ 0 0 8 0 ] 0 1 2<DmmMi^i6K^xfit. mmm>fc 
ib(,cmmmt)^mMti>^SLffi. rs s i ffl;^ia*fe=§:W 



(10) 

17 

(ORBS {m:him^mmt6. 
[0 08 1 ] t\^\ii^^2 8 ^sr^^ii^^n/ciiftfi 
AMP3 i.rtfiti^n/c©^. sm^=*^it32^c 

^^ya^j-^-v^^y^^ti. AMP3 a-cifitii^n. B 

^n. chi^c^-yrmmmmmm^. lo 
[0 082] mi^m^i Q(D:^y^v m^mm^c 

{t. RSS llti:t)S4Sl54 9 (CfeUr. AMP3 30A 

AD 4 4 ^mx T ^ iy^)iimtfC$^Lx, ms-zum . 

SSI 3A(CA^T^, mn/mWUl 3A«. cnccj: 
^r. 1. QA;^u^>'i^€rSftilur. dai4. i5^ 
mxmS&^mmi 8CcA^T^Citcj;oT. iE3£^i3 

[ 0 0 8 3 ] ccDcfc ^ ^mmmBw tciin^i r s s 20 
^AD^mt^^^^ctt^^^x. mm\(omimm 

(CPU) ^S^tbrj:i.^tti>(^. iIS^ISS18(?) 

t^^^tux. smi F I cd^wr^^Rss iaj;ti 

[ 0 0 8 4 ] R S S I «fiB«. x^;U=f--^^ffifta;^r5]^ 

[ 0 0 8 5 1 0 1 3 tj. mmmmw oM^m^mmfA 

m^TfibftiyOX^y-z^X. S8 *5 1 2 
G*><0€r. I^DS-^TTrl/trii^o HI 3tC*JC*r. 1 

c 1 oTA^wr-SRss 1 &i&^msi sot 
^^mtLxmbxi.^^. 

[ 0 0 8 6 ] ±^E^mmmB(Oty^v 

[0 0 8 7 ] :$i^^(Dmmmm(i5) t lx. mmBB 
ci),(2) icmi. fiS!3:issi soty-ty htcjea 

'JTfiK^^fffiaT^/c2^)tCfflt^en^. BPF 
[0 08 8] CCO<i:^tc3im«C5) t^J:ti\t. 



1$ia¥9 -83 58 7 

18 

<l:^tC3^j:-5>, ;^j:45. SIJ6fB«l(i) . (2) <Oii^«. BPF 

4 1 *^J^JcJ^^i|S-c«^f t^/ca?). -fe h K:S-:J< ^ 

x^u\.\ 

[ 0 0 8 9 ] H 1 4«. ^^nmoWiBme) ^fpiLfc 
[0090] iai4tC*5Cir, iti^illSl 8(D:r7i2r 

Fccjc^ffln+i- •;r^>'^'ry'J K3 o^grjaaj 
L. m^sb ii^^r>x0mtsm(Siyfc(oi5>. bpf 

4 1^gr»«fi)|SBl/fcO^. AMP4 2-CJiim/. D 
ET4 3'C«^iSLritaEfg-^tC^^L. AD44^gr 
r^i;^5?;Ki^CcS!jftLT. S»/SijaiSIJl 3AU:A* 

( 0 0 9 1 ] a 1 5 iifgcc J: Sg)-fi[tB--©fflii^ 

lSt2] 

[ »2 1 

j-T^Xg ^ j2fT 

[»3] 

(Defence, T^t:<Dmafi£:5>*^i5ii;{4fflfcfflii-rs. 

[009 2]ti£^T. QPSKfs^CD-r^rci^pafiS;^} 

<b. ty-\^yV('cmrs<^^vrtifim-\iLmcrj:i,(D 

[0093] mmpM(i&) tcjrnti. m^^mvs^h 
40 m^§msLfcmm^mmt6cti)^x^6tti> 

r. axhmi^mmxh^. 

[ 0 0 9 4 ] la 1 6 (i. :^^m<Dm^B^m ^TVsbfc 

ho-ch-yx. m,^m^oty^-j v^m^thmm 
htmc^o^mbm^x^^b. 5 2«a^^i)isr$> 

•oX. mSS5 3. 5 4*$J:C;9 0- mmbbtij^h 
50 U-oX\.^^. 5 6«. ffittj^Sgr^'S- 



(11) 
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20 



[0 095] HI 6tc4t5Ur. BPF34't?tfttB?n 

Sis^igi^ 5 2 (o-ijomn^ 5 s tcjn^ ^ 1 1 ttc 

PF 4 \^mx^mUmbfc<D%. DET 4 3XW^L 10 
■Cilijfefi-^tc^feL/. AD4 4^jg'Cr-r >?5?JWs#tc 

I. QA:^^^^L'=5:!»P3Lr. DA 14. Ib^BX^ 

^m^i sf.cAiir^ct(c^^x. ma^mmi s 

[ 0 0 9 8 ] C co<t ^> K:3I^JB.«C7) ^cj:ti\t. iS^P 

icmrnxmrnrji^i^y ^ ji^^timtbfjiii^ox. 3 

[ 0 0 9 9 } 0 1 7 ^Ifeig^lli^^^l^CS) ^Tjkbtc 

i>tmOh<D^W\Cm^X7JkO. bl^t^.^ vf^ (S 

[0 100101 7{C*5lir. (tJ^^DISl 8(D:ty^ 

<iS+1^"2 5(DA*BJ. P-AMP2 7<DA*iilJ(DU'r 
n;!P3jp6^j!SUT. BPF 4 1 ^gr^iS$iJf|gO/t(D 

AMP4 2rttilb. DET4 3rt^i6trit«£e 
#tC^U. AD4 4^grr^i^ifJHi#CC^»it 

r, Sg/waSJi 3AtcA;t^-r^, 
[OlOl]?lli^/^^®g^5l3A«. cntcj:-pr. 

1. QK^\^^)\^^mmbX. DAI 4. IS^MTit 

ss^i^gii 8icA;^-r^c<b(cj:-^'c. m^^mmi s 

[0 102]-:&, AMP24*/cS3:P~AMP27© 40 



ccrpt =v« ' +v 



p= (rcos0 + Vx + (rs 
= r' +v, ' +v^' +2rv. cos0+2rv^ 
= r ' + Pt + 2 r ( Vk c 0 s 0 + V, s i n 0 ) 

, ' {mm^mt)m(ommm ^ [ o 1 1 o i 



to 1 0 3] C(DJ:5(C^Wil2l(8) &cj:nt^. ^^j^ 

w^^mm^^cti.c^'ox. mmt^B. tMtm 

[01041 *»9?©^a^SS(9) <!: ±^(DS^ 

iai^fife^^^^DomMScc J: r SJrf^-r ^ <i: ^ ^ ^ c 
[0 10 5] Ell 8 SttrJb=f'JXA(c<fc^^:7-b 

icmmir^m^^mbxi>^. 
[010 6] nwBfiio) tcj:ntj!. 

[0107] tfcmmmmmt lx. mmBmm ^ 
(3) <Dm^(^. mi$ms(o:ty^y mmm^^s m 
{mm^(o^-Yvr')-!pmt} (ty^yhm) 
^m^-:^^^> h'm^tbxm&F^^A:^btcm^m 
mmmtmi^x. &i&ms(o:^y'kvh^^t 

[0108] CC[>ii^(D?S»T;l/rf»;XA«, ^^CCDct^ 

muTomnmtibfcm^. Kffl3n^«*p«. 

p = x' +y' 

(x-v. ) ' + (y-v, ) ' = 

[01091 
x-VK=rcos0 
y-v, = rsind 

i + ) ' 

s i nO 
... (4) 



mxhi>. ^ 

dp/d0 = -2rv, sin0 + 2rv, 
«M»A«OtC^c-50«:0. iUr. 50 



c o s a = 0 
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V, /v, = s i n^o /COS0O 
^ (4) , (5) *^^v. , V, ^k^^i^t. 
V, = ( 1/2 r c o s 00 ) (Po -Pl -r' ) 
Vv = (1/2 r s i n^o ) (Po -Pl -r' ) 

[01111 rtj:t)i^. mfmibti^omtiv, , Mm 

nw^^^. Wc:kmo:ty'^v (Po .do) lo 

«, m^m<D^y^v h^m (po . ) t^cicts: 
[0112] mm^mio)i^cj:hiit. m^^m^o)^^ 

[0113] ^^m<Dm&mm(n^t bx. m^B® 20 
(1) -(3) ccm^r. mm^mtf^o^-f^vr^j-i^m 

y hm^miL. commt-^ibty-iiy V!^.^mm 

[oii4]02o«. :^y'^v\'f^.(Dmm^^m'rh 
^(Dvh-ox: (Bi) \tDSPf)m^bxi.^^ty'^y 

h}^.t\K^mMmf^J:i>:ty'^y htom^. (b) \t 

hs^omm^^ti^ti^^bxi^^. 

[0 1 15] (3) Dsp»a5>)&igsajbruss*^ai 

•V h^^vr(omt}P^ikih^m(^^^xm^t6. 
r^s. ) 

[0 1 16] (3) DSPW#(4R^:a;^-r^. 

h CC cfc o TM-^CD:&f^tC^;^^*^* 0 . P max <D 

e-c^-So (DSPtie^r*teR*m:t^L/ri,^ScD 

[01171® dt. QTMX^^htift^^y-^y 

:^P<!:*^e 

=p = V, ' +v, ' 
CCV r = P*'' 
Vx = r s i n 0 
V, = r c o s 0 

[0118] ffi^r, 0 i r fSWJriSSfrC 

<toT. :r"7427 hSv, , .v, Ci3&iT't^. 50 
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- (5) 

[0119] mmmMii')(^<^Mt. ^-^^ r u-^^i^ 

mt^'j>tj:i>(Dx. ^i^(.cmm^cty^y hms.^nu^ 
ctt^x^^i com^omw^&tbxiit. m^am 

(2) CDig^Ji. Slg/*J«|51 3Amj&th. 

[0120] :^mm(omm¥Mii2^t lx. mimmi 
Q^tftiiti'mx^mc^y^v h^^. jsttiM¥(Da»& 

[0121] ii*fef5S(i2){Ccfcn«. ^1- ';T«;-i'«i 
msLfiC. s^m^oty^^msi^iyti^ctt)^ 
n.^^fcLxi}^h, mnm'^(fC^':^xjEmrj::ty-^'y hm 

^^^6fctbX^i,\, 

[ 0 1 2 2 ] Ajrfc. ±i^^mmWM(^idi>x. iry^y 

Ymi:ii(Dmm^m^')UU^^tLx\t. mutmrnm 

[ 0 1 2 3 ] 02 Hi. ^^^<Dll]^JI^fila3)^^Ufc 

mxs>^x. m^^vmtmsmk^o:^y^yv^ 
mm^mnhx. ^MtKoty^y v^x^mm^^. 
mmm^m^^^thmi^i'n^^^^'t^hi^ox 

*6o 09(C*5C:f-S<J:|^Cfe©^IWIGS^r7FU. 60 
\t7'AV>^)lrtU>fm^^ (DA) . 6 Ui^fflUr 

[0124] ||»i5l^(i3)K:iJi>r{i. m 9 {c-T^i^rstt 

mmx^i^bx. Wi^mm'^bt.cKnbxm.ttmi 
^ntji':>xmn/mmu \ 3AtcA;^-r^c<!:{Ccto 

thm%^^=rti')CtiiCj;:r>X. x>^n-r^*^diM^ 

[ 0 1 2 5 ] s hi^cmm^n. iLfc\tmm^n^-n 

vmc. D A^ft^e 0 t^s?SL/*)lBisp 1 3 kt^h(o 
m■nm^^Ttn^m^kcms:Lx&f)b. ^^ifi6i 
(iccDt[i:^fi-^tci£Dr. PLL2 2X)^e>fia;i6n^a 
JilRSiS^fiiffl^. 0- -36 0- ^^k^ti-^o 
[0 1 2 6 ] cn(c<toT. ^ii^im^^rcDgs^i^g 

J:-:>-C. it3^t#iR«3 5<D^--:^>'OKai;b*^4}f[sllK 
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(3) jtOvSS^W^cC^CitcJi-^-C. fjai<C)J:5tc, it 

[0127] ^^xf^mmtmmmmit^oicLfciKm 
V. 3 Aoc^ji^-c. ms^msi etc?* 

T^i. QA:^?^«»iJ«ccg!{k3-tit:. »an*ffl:tiT 

m^/^WSPl 3 AtC*$l^r. ±3^(7) ( 1 ) 

[0128] mn/mim 1 3 Ar«. c©i: 5 tc ur 

$ljtajgl51 3 AT^J. C(DJ:^(,C{yX^^htitcm^^^ 
[0129] ||fe»»Ci3)tc J:n«. itjJ^M 

[ 01 3 0 ] *JB^SS(a3)CC*jir^T. ^:?-b h 

KSJf^ifiS^tTJ^j: ^> D SPi)^hrx6im/mw^ 1 30 
3 ittM(D*WS4 5 cc*$^,^•r^f?^ror «> J: < . 

JSrtf D S Pi^^hrj:^mn/mmS^ 1 3 ACc*5lir?f 
[0131] *|gfl^cr)||ffi?^I^Ci4)tC*Jl>T(3:. HJfeff^ 

[0 132] cnK:<tor. &s^mkmbo:tyiz'y 

[0133] mmBma4')f'C^tiit. m^^i^mmc^b 
■C^tl^Si. :^y^y\'m^m^wi.^^hctt,c^ 
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[0134] *i^§Qc3[)^W^.^(i5)i ur . 
3)frcfcc^T. fi^Klgtc^t'r€,»li«Biifi©{4ffl^0 
• - 3 6 0' ^{t$-tfl)/ci!?>fl!)«*B^S6 liLT, 

[0135] :^m(DmmBma6)t ur . mmmm. 
0{4ta*o' -3 6 0' mit^^^fcitom^m i 
ifi. &^^m^(oty^^jhM(omn<oftmcm^ti 

M^^g 19.20 (tcm ^mmtmommicj: -steta 

[0136] mm^mm^cj^hict. ^ti^se loffe 

H^mitt::J:^h^O>icm^t^Cti)^X^^. 

[ 0 1 3 7 ] 02 2 tJ. :^^momMrMa7)^n^utc 
h(ox$>-^x. m^^mmtms^tmm(oty^^^:^v^ 
mm^cmnvx. ^n^tKoty-^^ b^j:^m.mjtm 
mm9.t^m&^^t^mmstm.^mmt6i><Dx 
m2i(>cm^tmoi>(o^mc^^x^^b. e 

2 [tm 3 OP LL^mHy^-^V-^ If (OT. #CCPL 

Lii^^) . 6 3{mmmm^^^^ (tcxo) 

[0138] 5IJteff^^(l7)tC4tfl.^r{i. e^^flgl 8 

«:^-r^)»mifii^is©mi^o* --3 6 0" omt^tc 

ur^^-r-S. 02 2(C7j^^j:5tc. g^^sllgi8cc 
^*'r^Smaftj^ffi^PLL2 235>>e>^»&L. j^^l^if 
2 5 *5 J: CJf^ft ^ +1^ 3 2 tc^tf ^^SU^lim^^ P L 

L2 6:^p^fit*&L. m^^ikmsbicmi^mmmm 

^PLLS2i)^hmt^'r6ttt(>C^ PLL22<i:PL 
L6 2(C4>t5^ja«a<i#^TCX0 6 3*>6«*& 

[ 0 1 3 9 ] :^:7 42 MW^CCti. P L L 2 2 t7c\t 

p L L 6 2 (Di^rn*>-:^op l L<om:fismi^n 
iuitmm) ^i'^)i^^'fhti)\ tMtPLLxi^^ 

^-.x. mPLL<om<ommLxm&m&S3b<D-<- 
x^<y\:\at}^mmm^^c6f)^x^^(ox. m» 

^miLx. girisocD-o) ^(omn^nu-ox. m 

[0140] mn/mmu 1 3 A-cti. $ etcM^oj: 

It. mmcj:':>xm^^m^<Dty^yy^^mox^ 

[0141] mmm{i7-)^c^in{t. ^acoPLLip 
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[ 0 1 4 2 ] 13 2 3 ti. ^§m(0mMB^aS)^7jkbfc 

mmmtmm^^t6mmmi5^^mmt6'h<Dx lo 
5). 7 4-7 6«-en-eni^M^ (TX) r^^c 

i>o *^M^Sic4c5li-C«. SilHitS7 4-7 6K:-en 

^^cmmt^. 20 

[ 0 1 4 4 ] hiI#^5C«. iifttirtaJOiliS 

[0145] $ h^mi^o^k tc. ^11^*$ 
[0146] ^m®ci8)r«. ^j^mgitcstij^ig 

[ 0 1 4 7 ] 02 4 *f69^a>^MJ^(l9)^^U/c 
fi^lJ«:?S#Ur. -en-€'n(7):^->'-fe';^ h(Cj:^^fflIE|S 

hh. m^. 80,8 i»^fi^8-c^^. fi^m^jf 

tCfcC^T. 8 2»PLL^«»^^>"l2'^^>f1f (fe/T. ^ 
fcCPLLilO). 83»^ES. 84«X-{v^(S 

w) . %b\tms&mWi. 8 6ttii?£«^»g'c*So 

[0148] ll»?!^^a9)(J. 

^8 0. 8 1CC4(il^r. PLL8 2<DS»ajillJ6fi# 50 
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4:^12^8 3^^rilS^i^8 5 (Lffi^^dS^tC^ 

L L ©StilRSliS^ X >f 5^ 8 4 ^SgTW 0 g^Titi^ 
^S8 6CC^)^T5<:fc^tC^9fi£T^e X-<-:.^8 4 
%mt. gS^g©PLL8 2§J^ajRb'CLi6o 
[0149] ^:7-fe ^ ffl^SS<DFi: L 

OSiflffiillig^ X ^ 8 4 cfc o r W 0 g^-CiS?^*! 

^^^Q^^t^thcti^^-o-x. m^nrntrnt^ 
'im(owmm^mLf^^. n (Nit^) 
mt^^cti^x^. ^Mtmmw^^xh-^xhtmmx 
h^ct\,c^-z^x. mmwMoDom^twmL. mm 

^'^y^mi^mmu'^'^x. n^WL^otv^-jV 

[0150] $ ^CCfraojC^Kl, ^Whi^^UWilh 

CD. i^^oty'^v v^^^. mmcx-:>xmsi^m^ 

(Oty-^y h^^mbxiStii>^ct(iCj:^x. 

[0151] mmmas)xu. ^mmmm^mmmm 
&(DXti\:h^^t^m^mt^mi^ctf^^':>x. IE 

mtjim^m&xm&Pi^mti'^x. tv^-jhomn^ 
m^ommm^mLmmmmop LL^mmcmm^^ 

[ 0 1 5 2 ] S 2 5 :^^m<omSijmQG)^^bfc 

m^i^cmwbx. ^ti^tioty-^v hf^j^^^miEm 

6 4. Gb{t^tl^ti:^^ (S^) X$)^. 

[0153] mm&m2Q}^ii^^x. m&tv^omt) 
m^rm^om^icmMti^. mzb^^d^xitt. sw 

6 4^mx. AMP2 4<DUJ*35P<3BPF3 4<OA:t^ 

m^at. ^cp^aj^^KccT^. ia2 5K:4oCir«. s 
wes^^ttr. ANT2 9«:^i30»rci3&s^$nr 

C^-5;t)^. ANT2 9^^0St'r«:b*)CC, P-AMP2 
[0 1 5 4] 5Stef^^C20)tc4c5Ur{J. SW64«r^> 

tcb. S'^eb^:ty(,ct6ct(ic^-yx. 

vmmm'iyU'yCtii^x^^. 
[0155] CCD<fc ^(C||]te^.^,C20)tc<ttiti. 

ty-^vvwsp'^mxh^. ^h^m^mpm.io 
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[0156} :^m<Dmm}mGi^t bx. ±ia^ts 

X. ty^yhmmm<omms^s<o^^^)rm 

mmti, mmmm^^f^<ot^xtfc{t--^(D 

^Ctoty-^ y-h^T - :^ Ji^ i LXimt -5 J: cc 

mmmoty^v h^y'-yM^h^^x. com lo 

[0157] jlM^.!i(21)(Cj:n{^. :t 7 -b h ^f*- 
6Cti,CJ:-oX. w!}^mm)imof'-^^ty^y h 

[0158] *^B^cDiiis^S(22)i or. 
[0159] :^^m(ommBiB(i23^t lx. ii^o^m 

mxfmn>J:^(^cri>. 

[0160] :^mcommmmi2A^t lx. mmmso 
»3fflrtoc. iii#afcii$^i)i^co?sn+f •;Ttcj:^> 

[0161] 

[«?S<Djai*] «±8lWL//cJ:0Cc*«BJitcJ:n«. il 40 

-So 

[ 0 1 6 2 ] d hmi&^mstmstms(DW$mm 

'mcm^^^tfdtmEm^^^x. m^^&^\tit)x 
$Mkmmi)^'\txm.iim&s<Dty^vv^i^i^. mit 
KmsAtf^m&bxmttmsmtixmm^mi>^i^ 

X. ^[it$im^tmitm&^(om^<oty^yY'^^tb so 
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X. cM^fb&s&^m^oty-^yvmmc^'ox^ 
cni^cj:^xm.st^m^xt}is^(/&ii^i^mmti 

y^y h<DiJS€:gP^-rSC<b*5-Ct^„ 
[0163] St->r*|fel8(0^ffl{a7?^tCJ:n«. x> 

t@ffi(DlS#^C|ftM] - - -- 

[01 ] xy-^u-'f^^mmmmf^^(om^^yjktm 
[02] QPSK^mi&^WM¥m±iicmLfcmx^ 

5. 

[03] »^iQB#(7)ji^3pg±cDa5^7*7j^*r0-c*So 
[04] fim^cc:iei:f-sfli:xt^^ffiSii:x^i)3S©M 

[05] a?s«^iffi^K:*jw-s-^--;^>'OKffl^?©fitB[p| 

[me)^mmtwm(of^'^(oty^y h^mmr^ 

mx^^o 

[07] *igB.«cD*Mj^ci) ^^T0ri>So 
[08] oMftKilHliiS«fiJW«:7S'r0r* 

^. 

[09] :^mM<DmmBm(2} ^^-rsr^s. 

[010] ^ife?f^ffiC2) (7):a»WlilS«fiSt^^7n-r0-c 

[011] *^^<D^^,^(3) €^-r0-c^>^io 
[012] ^^momMm^cA) ^^stmx$>^. 

[013] ^?effi(4) C!)A<*WiIK«fi£W«:^T0-C 
[014] $^§gcr)||JfeJ^^S(6) ^^'r0r«>'So 

[0151 m^(fC^^m-im^cMjE^iAmi>mx 

[016] *^qgcDiimiS(7) ^fj<rmxhi>. 
[017] *^fl^(Diiit?BSl(8) €^i-0ribs„ 

[018 1 mmr)l::i'J:XA(tCJ:6ty-izv hffl«<D7 

[019] mitimcD^^b^i^^TS0r&s. 
[02 0] :t7-i2-^ \'j^.(Dm:m^mnt^mx$>h. 

[02 1] *^^<D^Jfe?B«s(13)^^T0r&^>. 

[02 2] :^^m(o^mmm^yj^tmx$>6. 

[02 3] *^^O||Jfe?^^(18)^r^-r0"C*^, 
[02 4] *^§B©|ISfe®SICl9)€^.T0r*'5. 

[02 5] ^^m<omMmm2G)^7}ktmx$)^. 

1 3 mn/^mm 
13A si»/«ijffliaj 

1 6 mm 

17 it*iil 

18 S3^iig 
22 PLL 



29 



(16) 
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80 




52 




8 1 




62 


PLL 


82 


PLL 


63 




84 
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PLL 
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73 


PLL 
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in 



[@2] 



Id 



r 





' Vs. 















[05] 













[04] 


1 



[019] 
(a) 



(b) 



(20) 
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[013] [014] 

(4) (nrnmrnmik^mT^tm :^^n<^^m'M (6> 




(21) 



m^9 - 8 3 



[016] [017] 



^^«S<nmsmt& (7) iT-t^ :$:WRm^tmA (8) t^tm 




(22) 



1018} [020] 




(23) m^Q-83bS7 



[021] 10223 

:^wn<^^dmm. (13) «:^r® ^%^n<n^mm^ ( 1 7) *^ria 




(24) 
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m2b] 

:^9ifflno)mimfs^ (20) s^ris 




(72)^# izE mz 

i«iRjiimjiiiiStij4JSE±/hEa4iioi5«ja 

(72)»W« Cife 



SraS^iParfiWitK^^Sfil =TB 22» 8 
(72)^l§# AJiTTBa »^ 

4§nftffinmi9^iKt«^iinir£TS 22s s 
(72)i&i»# ms, & 



